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Background/aims: To assess if the laparoscopic reversal of Hartmann’s can be attempted in all patients,
without detriment to short or long-term outcomes if the patient is subsequently converted to open.
Methods: Retrospective review of a prospectively collected database of all reversals under 8 surgeons at a
single unit over 105 months, two surgeons attempting laparoscopic reversal in all patients, two pre-
selecting for the laparoscopic approach and four utilising the open approach. Long-term follow-up
data for re-admissions, re-operations and incisional hernia rate obtained from a postal questionnaire.
Results: 45 laparoscopic and 50 primary open reversals were identiﬁed. There was no difference in the
mean age or previous peritonitis rate in either group. Laparoscopic conversion rate was 29% (13 patients).
On intention to treat analysis, a signiﬁcant difference was identiﬁed in the overall 30-day post-operative
surgical morbidity (8.9% Laparoscopic-attempted vs 26.0% Open, p ¼ 0.030). There was no difference in
operating times (mean 164 vs 172 min, p ¼ 0.896) despite the 13 patients converted to an open pro-
cedure. Mean length of stay was signiﬁcantly lower in the laparoscopic-attempted group at 6.8 days (5.2
e8.4) vs 14.9 days (6.4e23.7) in the open group (p ¼ 0.001). Anastomotic leak rates were not statistically
different.
The median follow up was 27 months (range 6e105); 60% of patients completed a postal follow-up
questionnaire. There was no difference in short-term or long-term re-admission or reoperation rates.
Conclusions: Laparoscopic reversal of Hartamann’s is associated with shorter hospital stay and lower
morbidity even in unselected patients. Long-term outcomes are similar.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Hartmann’s procedure was ﬁrst described in 1923 as a treat-
ment for proximal rectal cancers.1 Its application has evolved to
include a wider range of pathologies both in the emergency and
elective settings, but it remains most commonly used in the context
of peritoneal contamination where a primary anastomosis would
be inappropriate. The re-establishment of intestinal continuity after
a Hartmann’s procedure (reversal of Hartmann’s) is considered a
major operation and is associated with signiﬁcant morbidity rates
(13e50%) from complications such as anastomotic leakage,Floor, West Block, Queens
erby Road, Nottingham NH7
aitra).
ciates Ltd. Published by Elsevier Ltincisional hernia and surgical site infection.2 The mortality rate for
this operation remains high at 5e10%3 and as a result of these risks
over a third of patients never undergo reversal of their stomas.4
The proven beneﬁts of the laparoscopic approach in colorectal
cancer surgery in terms of decreased short term morbidity and
length of stay5e7 (COLOR, CLASSIC trials) has led to increased
application of the approach to other benign colorectal conditions,
such as reversal of Hartmann’s procedures. Since ﬁrst described by
Gorey in 1993,8 a number of series have been published exploring
the outcomes of laparoscopic reversal of Hartmann’s pro-
cedures.2,4,11e30 More recently a systematic review3 combined eight
comparative studies comprising 450 subjects and concluded that
laparoscopic reversal was safe, has fewer complications and shorter
hospital stays. There remains little information on longer-term
outcomes, including whether the proven reduction in adhesion
formation after generic laparoscopic surgery9,10 translates intod. All rights reserved.
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further abdominal operations in this cohort.
All colorectal surgeons will be aware that the extent and
severity of intra-abdominal adhesions e which are largely a func-
tion of the primary disease process and the often emergent nature
of initial surgery e will sometimes render laparoscopic reversal
unfeasible in the ﬁrst place. Reported rates of conversion in the
literature range from 0 to 28%4 but these often represent a highly
selected cohort and may not be realistic for the whole group of
patients undergoing the operation. An interesting ﬁnding of the
long-term analysis of the MRC-CLASICC trial was that adhesive
intestinal obstruction and incisional hernia rates were higher in
those patients converted from a laparoscopic operation than those
who initially started with open surgery for their colorectal cancer.6
This observation warrants further attention across other non-
malignant laparoscopic interventions.
Our study aimed to analyse the feasibility of employing the
laparoscopic approach in an unselected group of patients for all
reversal procedures in a recent UK cohort, using contemporaneous
controls. Furthermore, medium- and long-term outcomes were
assessed, with particular attention to those undergoing conversion
to an open procedure to establish if they have been disadvantaged
by the primary attempt at laparoscopic reversal.2. Methods
At our tertiary referral centre in the UK, eight different surgeons undertake
reversal of Hartmann’s operations. Two surgeons attempt laparoscopic reversal as
the primary operative approach in all patients, with two others employing the
laparoscopic approach in a selected cohort, selecting patients on the basis of body
habitus and degree of previous peritonism. The other four surgeons undertake only
open reversals and these formed the comparator group.
All surgeons follow the ERAS protocol post-operatively as previously
described.31
A retrospective notes-based review was performed to assess all patients un-
dergoing reversal operations between January 2003 and September 2011. Data
extracted included baseline demographics, information about the initial condition
and operation, operative data relating to the reversal procedure and post-operative
events. Further information about medium and long-term outcomes was obtained
from outpatient clinic letters and a postal questionnaire (Appendix 1) which was
sent to all patients who could be conﬁrmed as alive on 01/01/2012.
Speciﬁc event rates were calculated for ileus (deﬁned as no bowel function at the
end of three days with radiologically proven small bowel distension), anastomotic
leak and intra-abdominal collections (diagnosed radiologically or at re-operation)
and surgical site infection. 30-day re-admission and re-operation rates were
recorded.
Long-term outcomes assessed included incisional hernia rates (clinician and
patient-reported), re-admission and re-operation rates at any stage after 30 days
post-reversal.
A conversion in the laparoscopic groupwas deﬁned as having to open any part of
the abdomen to complete the dissection or perform the anastomosis.
Cases were grouped as following: all cases initially attempted laparoscopically
were grouped as Laparoscopic-attempted cases e these were further subdivided
into Laparoscopic-completed and Laparoscopic-converted cases. The Laparoscopic-
attempted group was used for the intention-to-treat analysis. Among the
Laparoscopic-attempted group, a number of cases had been pre-selected for the
laparoscopic approach and formed the Pre-selected group whereas the cases which
were not pre-selected formed the Unselected cohort. All cases which were not
attempted laparoscopically formed the Primary Open cohort and served as the
control group.
We speciﬁcally compared the laparoscopic-converted to open group to the
Primary Open cohort to identify if converted patients had worse outcomes
compared to Primary Open cases as suggested by the results of the MRC-CLASSIC
trial.Table 1
Demographics of cohort.
Open reversal,
n (%)
Laparoscopic-attempted
reversal, n (%)
p Values
Female sex(%) 22 (44%) 19 (42%) 0.86
Age, mean (SD) 58 (15) 59 (13.9) 0.8
Previous peritonitis (%) 74% 82.20% 0.342.1. Statistical tests
Statistical tests were performed using SPSS statistical software. All parameters
were tested for normality. Categorical variables were analysed by the Chi-square test
and continuous variables were tested using T test or ANOVA (or non-parametric
equivalent). Differences were deemed signiﬁcant at a level of p < 0.05.2.2. Surgical technique
All initial Hartmann’s procedures were done as open surgery. All surgeons
performing reversals were consultant colorectal surgeons.
All laparoscopic reversals are undertaken in a similar manner. The patient is
positioned in a modiﬁed Lloyd-Davies position and the abdomen is prepped. An
open Hasson technique is employed to insert the ﬁrst 12 mm port and establish
pneumoperitoneum. This initial port is normally placed in the right lower abdomen
near the linea-semilunaris, away from the midline incision and end colostomy. Two
or three other ports are inserted under laparoscopic vision in positions appropriate
to the patient’s size and abdominal shape, and according to presence of existing
adhesions. These adhesions are dissected using a combination of blunt, sharp and
appropriate electro-surgical techniques. We then mobilise the rectal stump and
resect back to a healthy and straight stump (if necessary) using a laparoscopic sta-
pling device. The descending colon and splenic ﬂexure are mobilised fully to ensure
no tension, and the intra-abdominal component of the colostomy is freed.
The colostomy is then mobilised from the outside (maintaining the pneumo-
peritoneum at ﬁrst to aid dissection) and the anvil of the circular stapler is attached
to the colonic end with a typical purse-string suture after any resection of the tip, if
indicated. The colostomy fascial defect is then closed with interrupted non-
absorbent sutures.
The pneumoperitoneum is then re-established and the colo-rectal stapled
anastomosis performed under direct laparoscopic vision. The join is then tested for
leaks before the ports are removed and the fascial defects of the 12 mm ports su-
tured closed.
For cases converted to open procedure, the maximum possible dissection is
performed laparoscopically and the decision to convert to open is made if further
dissection cannot be performed safely.
The open procedures in this series were all performed with a midline laparot-
omy incision. Both colostomy and rectal stump were mobilised to ensure a tension-
free anastomosis. A stapled anastomosis was generally undertaken, which was
tested for leakage prior to closure. Following this, both the midline and colostomy
sites were closed.
3. Results
A total of 95 patients underwent reversal of Hartmann’s pro-
cedure over the study period. Of these, 45 patients were attempted
laparoscopically and the other 50 were primary open reversals.
There were no signiﬁcant differences in baseline demographics or
previous peritonitis rates between the two groups (Table 1).
In the laparoscopic-attempted group, 38 patients had the initial
Hartmann’s for complications of diverticular disease (30 perfora-
tions, 2 abscesses, 5 strictures with obstruction, 1 colovescical ﬁs-
tula), 2 patients for stercoral perforations, 2 for ischaemic bowel, 2
for complications of cancer (1 ischaemic bowel post resection and
anastomosis, 1 anastomotic leak), 1 patient due to perineal trauma.
In the open reversal group, 32 patients had their initial Hart-
mann’s for complications of diverticular disease (27 perforations, 3
strictures, 1 abscess, 1 haemorrhage), 1 for stercoral perforation, 1
for ischaemic bowel, 1 for perineal trauma, 1 for a foreign body in
the rectum and 14 patients due to cancer complications (5 ob-
structions, 5 perforations, 2 leaks post resection and anastomosis, 2
non-colorectal cancers invading the rectosigmoid).
Of the laparoscopic reversals, 13 patients were converted to
open (29%) due to adhesions in 12 cases and an iatrogenic perfo-
ration of the rectal stump in one patient.
There were no differences in BMI (28.4 laparoscopic-completed
vs 29.6 converted, p ¼ 0.605) or age (59 years laparoscopic-
completed vs 63 years converted, p ¼ 0.191) between the con-
verted and the laparoscopically completed patients. The rate of
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13 cases, 84.6%) compared to the laparoscopically completed pa-
tients (19 out of 32 cases, 59.4%), but this did not reach statistical
signiﬁcance (p ¼ 0.098).
All patients were seen in outpatient clinic at a median of 4
months. At this stage 7 patients were discharged and no follow-up
was available for a further 6 patients, presumed discharged.
Of the remaining 77 patients, a further 19 were discharged after
around one year of clinical follow-up. 58 patients remained under
clinical review (61% of the original cohort) after one year.
We could verify that 85 patients were still alive on 01/01/2012
and these were sent the postal questionnaire (Appendix 1). The
response rate to this questionnaire was 60% e 26 out of 50 patients
from the Primary Open cohort and 23 out of 45 from the
Laparoscopic-attempted cohort. Data from these responses were
pooled together with that obtained from the outpatient clinic let-
ters. Themedian length of follow-up across thewhole series was 27
months; we obtained outcome data at least two years after initial
operation in 49.5% of the total cohort (Fig. 1).
On comparing the outcomes from different surgeons, only the
post-operative length of stay was statistically signiﬁcantly different
(p ¼ 0.047). There were no statistically signiﬁcant differences in
operating times (p ¼ 0.08), post-operative surgical morbidity
(p ¼ 0.843), 30-day return to theatre (p ¼ 0.754), long-term re-
admission rates (p ¼ 0.064) or re-operation rates (p ¼ 0.187) or
incisional hernia rates (p ¼ 0.557).Total 95
Laparoscopic 32
Converted 13
Open 50
Missing 6 (6.3%)
Laparoscopic 3
Open 3
Discharged 7 (7.8%)
Laparoscopic 2
Converted 1
Open 4
4-month Follow-up 
(n=89)
4-12 month Follow-up
(n = 82)
Discharged 19 (23%)
Laparoscopic 8
Converted 3
Open 8
>24 month Follow up
(n = 47, 49.5%)
Laparoscopic 13
Converted 7
Open 27
12-24 month Follow-up
(n = 63)
Discharged 16 (25.4%)
Laparoscopic 6
Converted 2
Open 8
Fig. 1. Long-term follow up.3.1. Operative and short-term outcomes
3.1.1. Intention to treat analysis e Laparoscopic-attempted vs
Primary open reversal (Table 2)
There was no statistical difference seen in operating times
(mean 164 vs 172 min, p ¼ 0.896) despite the 13 patients who were
converted to an open procedure.
A signiﬁcant difference was identiﬁed in overall 30-day post-
operative surgical morbidity (8.9% Laparoscopic-attempted vs
26.0% Open, p ¼ 0.030). In the Laparoscopic-attempted group, 2
patients suffered ileus and 2 had wound infections. In the open
group, 2 patients suffered anastomotic leaks, 3 patients had pro-
longed ileus following aspiration pneumonia (2) and unknown
cause (1), 2 patients had intra-abdominal collections (1 subphrenic,
1 pelvic), 2 patients had intra-operative visceral injury (1 bladder, 1
bowel), 4 patients had wound complications (dehiscence, persis-
tent enterocutaneous ﬁstulation, infection).
Whilst there were two anastomotic leaks (a rate of 4%) in the
open group and none in the laparoscopic group, this was not sta-
tistically signiﬁcant (p ¼ 0.180). There were no mortalities in either
group.
The length of stay was signiﬁcantly lower in the laparoscopic-
attempted group compared to open (mean 6.7 vs 14.9 days,
p¼0.001). 4patients in theopengrouprequiredearly return to theatre
including 2 drainages of collections and 2 wound debridements
(including 1 requiring skin grafting). No patients in the laparoscopi-
cally attempted group required return to theatre within 30 days.
3.1.2. Subgroup analysis e Laparoscopic-Converted-to-open vs
Primary open reversal (Table 3)
There was no statistically signiﬁcant difference seen in the
operating times between the two groups (mean 181.4 min con-
verted vs 172.9 min open, p ¼ 0.733).
No signiﬁcant difference was noted in the rate of post-operative
surgical morbidity although there was a trend towards improved
outcomes in the converted group (15.4% converted vs 28% open,
p ¼ 0.600).
There was no statistically signiﬁcant difference in the length of
stay between the two groups (mean 11 days vs 14.9 days, p¼ 0.670).
3.1.3. Subgroup analysis e the Unselected cohort (Table 4)
The ‘unselected cohort’ which consisted of patients who were
not pre-selected for laparoscopic reversal (n ¼ 35) were comparedTable 2
Intention to treat analysis.
Laparoscopically-
attempted
Primary open p Value
Total 45 50
Operating time,
min (CI)
164.1 (147.7e180.5) 172.9 (146.3e199.5) 0.900a
30-Day surgical
morbidity, n (%)
4 (8.9%) 13 (26%) 0.030b
Anastomotic leak,
n (%)
0 2 (4%) 0.180b
Length of stay,
Days (CI)
6.78 (5.18e8.38) 14.93 (6.11e23.74) 0.001a
Incisional Hernia,
n (%)
15 (33.3%) 14 (28%) 0.573b
Re-admission,
n (%)
7 (15.6%) 5 (10%) 0.416b
Re-operation,
n (%)
5 (11.1%) 2 (4%) 0.185b
Statistically signiﬁcant values are given in bold.
a Test used: ManneWhitney U test.
b Test used: Chi-squared test.
Table 3
Subgroup analysis, Laparoscopic converted to Primary open procedures
Laparoscopic-converted
to open
Primary open
procedures
p values
Total 13 50
Operating time,
min (CI)
181.4 (139.2e223.5) 172.9 (146.3e199.5) 0.733a
30-Day surgical
morbidity, n(%)
2 (15.4%) 14 (28%) 0.600b
Anastomotic leak,
n(%)
0 2 (4%)
Length of stay,
days (CI)
11 (6.5e14.9) 14.9 (6.1e23.7) 0.670c
Incisional hernia,
n(%)
5 (38.5% 14 (28%) 0.464b
Re-admission,
n(%)
4 (30.8%) 5 (10%) 0.057b
Re-operation,
n(%)
2 (15.4%) 2 (4%) 0.134b
a Test used: T test.
b Test used: Chi-squared test.
c Test used: ManneWhitney U test.
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(n ¼ 50).
Compared to the unselected cohort, the selected cohort had a
statistically signiﬁcantly lower age (57.5 yrs vs 59.1 yrs, p¼ 0.035), a
lower rate of previous peritonitis (30% vs 77.1%, p ¼ 0.005) and a
lower conversion rate (0% vs 37.1%, p¼ 0.022). Surprisingly, the rate
of re-laparotomy within 30 days was signiﬁcantly lower in the
unselected cohort compared to the selected cohort (5.7% vs 30%,
p ¼ 0.031) although numbers were small. No other statistically
signiﬁcant differences in outcomes were found.3.2. Long-term outcomes
There was no signiﬁcant difference found in rates of incisional
hernia and re-admission and re-operation beyond 30 days between
the laparoscopic completed, laparoscopic converted and open
groups (Table 5).4. Discussion
This study has conﬁrmed that reversal of Hartmann’s pro-
cedures can be safely attempted laparoscopically in the ﬁrst
instance in all patients, with the knowledge that conversion to
open does not confer an increased risk of detrimental outcomes eTable 4
Subgroup analysis comparing selected to unselected to open cohorts.
Unselected Selected Primary o
Total 35 10 50
Age, years (CI) 59.1 (54.1e64) 57.5 (50.8e64.3) 57.6 (53
Females 15 (42.9) 4 (40%) 22 (44
Operating time, min (CI) 170.8 (152e190) 140.2 (105e176) 172.9 (14
Previous peritonitis, n(%) 27 (77%) 3 (30%) 36 (72
Length of stay, days (CI) 6.59 (4.7e8.5) 7.12 (5.6e8.7) 14.93 (6.1
30-Day surgical
morbidity, n(%)
5 (14.3%) 0 14 (28
Conversion, n(%) 13 (37.1%) 0
Re-admission, n(%) 4 (11.4%) 3 (30%) 5 (10
Re-operation, n(%) 2 (5.7%) 3 (30%) 2 (4%
Hernia, n(%) 11 (31.4%) 4 (40%) 14 (28
Statistically signiﬁcant values are given in bold.
a Test used: T Test.
b Test used: Chi-square test.
c Test used: ManneWhitney U test.either short- or long-term. In addition, the successfully completed
laparoscopic reversals in our cohort experienced signiﬁcant bene-
ﬁts in terms of improved length of stay and 30-day morbidity. This
study did not demonstrate any difference in long-term outcomes
between the laparoscopic and open groups.
The conversion rate in this study (29%) was higher than most
published series but this reﬂects the fact that the majority of
laparoscopically-attempted reversals were undertaken by two
surgeons who do not pre-select their patients but instead used the
laparoscopic approach as a default in all patients (35 of 45 patients
[78%] were operated on by these two surgeons). Most other
studies in the literature present a conversion rate in an already
selected subgroup of reversals for which the laparoscopic
approach is deemed likely to succeed. Of note, none of the patients
in the pre-selected cohort required conversion to open surgery
and this group of patients had a signiﬁcantly lower age and lower
rate of previous peritonitis. The beneﬁts of pre-selection should be
borne in mind.
We found signiﬁcantly shorter hospital stays (6.8 vs 14.9 days)
and lower 30-day surgical morbidity (11.1 vs 28%) in the
laparoscopically-attempted group compared to open. These bene-
ﬁts have previously been cited for laparoscopically-completed op-
erations but previous authors have tended to remove the converted
patients from their analyses or consider them separately.
Our study is unique in that it also reports long-term follow-up
data on patients undergoing reversal procedures. This came in part
from outpatient clinic correspondence but also from direct patient-
reported data to try and circumvent the fact that most patients are
discharged from follow-up after a successful reversal and those
remaining under review often have experienced complications or
have other ongoing issues, thereby introducing bias into follow-up
data available. We attempted to ascertain the long-term rates of
incisional herniation and re-admission/re-laparotomy with adhe-
sive or other complications.
We discovered that rates of incisional herniae were high in all
groups (Laparoscopic-completed 31.2%, Laparoscopic-converted
38.5% and Open 28%) although absolute numbers were small. No
group was signiﬁcantly more likely to be readmitted or undergo
operation after 30 days, but there was a trend towards the
laparoscopic-converted patients having more of these problems.
We hypothesise that these are the group of patients with severe
adhesions which precluded the laparoscopic completion in the ﬁrst
instance and necessitated conversion to open. It therefore follows
that they might have further problems with adhesions, either due
to pre-existent adhesions not lysed in the reversal operation or new
adhesions forming after the reversal surgery.pen Comparing
all 3 groups
Comparing unselected
to selected
Comparing unselected
to open
.3e62) 0.72a 0.04a 0.64a
%)
6e200) 0.4a 0.23a 0.63a
%) 0.01b 0.01b 0.74b
e23.7) 0c 0.56c 0.1c
%) 0.07b 0.21b 0.14b
0.02b
%) 0.213b 0.153b 0.833b
) 0.01b 0.03b 0.71b
%) 0.75b 0.61b 0.73b
Table 5
Long-term outcomes.
Primary open (n ¼ 50) Laparoscopic completed (n ¼ 32) Laparoscopic converted (n ¼ 13) p Value
Readmission after 30 days 5 (10%) 3 (9.4%) 4 (30.8%) 0.11
Reoperation after 30 days 2 (4%) 3 (9.4%) 2 (15.4%) 0.33
Incisional hernia 14 (28%) 10 (31.2%) 5 (38.5%) 0.76
Test used: Chi squared test.
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This is a retrospective case control study and therefore has a
number of limitations. The laparoscopic cohort contains a number
of patients who were pre-selected for the laparoscopic approach
whichmay bias the results.We have attempted to address this issue
by comparing outcomes between the unselected and pre-selected
cohorts. The length of follow-up for patients was variable e we
have addressed this issue by attempting a postal questionnaire
survey of all patients. However, the postal questionnaire had a
response rate of 60%. Also, it is well known that telephone or
questionnaire surveys under-estimate the occurrence of herniae.
Our incisional hernia rate was high e further evaluation is required
to ascertain the cause for this.
4.2. Conclusions
Our study has demonstrated that laparoscopic reversal has
signiﬁcantly better short-term outcomes despite a proportion of
patients being converted to open surgery. Overall, the intention-to-
treat analysis shows better short-term outcomes in this group
compared to open surgery. Therefore, the risk of conversion to open
should not preclude the laparoscopic approach for reversal of
Hartmann’s.
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